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1. Introduction

In the way forward on multiple TA in Rel-10 [1], it is agreed that:
With regards to FDD DL:

· Rel-10 should support both intra- and inter-band aggregation.

· Rel-10 should support inter-band aggregation under deployments with RRH and repeaters, i.e., with different signal reception timings across CCs of different bands.

And also that for DL Timing, it is also agreed in a reply LS from RAN 4 that 

Though DL assignments and UL grants transmitted in the same TTI on different CCs may be received by the UE at different times at the physical layer (e.g. depending on number of control symbols, propagation and deployment scenario), the order of arrival at the physical layer does not affect MAC operation.

Hence the DL Timing can also be assumed not to be affected as well in Rel-11. However, when UL CA is also supported under deployments with RRH and repeaters, the DL reference needs to be defined for the initial TA for the SCell with different TA to the PCell. Furthermore, the need of TA grouping is also analysed.
2. Background

In TS36.213 on TA as extracted below, it is clear that the Nta is relative to a DL reference and the subsequent timing advance is given in the MAC Control Element and is relative to the current UL transmission timing.
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In case of random access response, 11-bit timing advance command [8], TA,  indicates NTA values by index values of  TA = 0, 1, 2, ..., 1282, where actual amount of the time alignment is given by NTA = TA (16. NTA is defined in Error! Reference source not found..

In other cases, 6-bit timing advance command [8], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA (31)(16. Here, adjustment of NTA  value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
3. Discussion
3.1 How to achieve initial timing alignment for SCell

UL timing must be synchronized in LTE for each CC in order to maintain orthogonality between users within the cell. While UL transmission is active, the eNB can make sure that UL synchronization is maintained by measuring the UL reception timing (via periodic CQI, SRS and UL data transmissions for PCell or via SRS and UL data transmissions for SCell) and adjusting the UE’s transmission timing if necessary with the use of Timing Advance (TA) commands sent as MAC control PDUs (FFS on the MAC design and format for multiple TA). In Rel-10, it was agreed that the DL reference will be PCell since only the PCell can initiate the random access.
In the case of multiple TAs, RACH may need to be performed even for SCell which requires different TA to the PCell. It is best to keep the RACH process in the carriers independent and re-use R8 principles as much as possible. Thus the timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the UL SCell. Hence it is proposed that:

Proposal#1: RACH is also used by UE to acquire UL timing on the SCell.

Proposal#2: The timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the SIB-2 linked UL SCell
As seen in Section 2, after having established this initial timing alignment, there is no need for a specific DL reference since the UE has its own clock and timing adjustments are relative to UL timing of the UL SCell. The timing lock can again be the PCell for the same reason in Rel-10 of reducing error cases.
3.2 The need of TA grouping
TA grouping was discussed in RAN2 [1] with the aim to reduce the number of TA and TA timers are maintained. Also it also reduces the number of PRACHes that needs to be performed when the UE resumes from UL out-of-sync, SCell setup and HO.
However we do not see the need of explicit TA grouping of multiple UL CCs with the same TA because: 

· The UE anyway always needs to be able handled up to 5 different TA as well as 5 TA timers if separate timers are decided; hence no reduce in complexity to the UE in terms of the number of TA timer to maintain etc.
· It is only up to 5 UL CC. The increase in RACH load is not an issue in our view. For TA maintenance, a single MAC CE can carry TA values for multiple CCs in Rel-11 (if required) and hence the potential saving in number of bits is small with TA grouping.

· Potential increase the complexity in specification (e.g. RRC specs needs to indicate the UL reference and handle UL reference failure error cases etc.).

Hence there are only 2 ways of grouping the UL CCs:

· All UL CCs in 1 group (i.e. like Rel-10 with common TA)

· 1 UL CC per group (i.e. each UL CC needs to perform their own RACH for Time Alignment.

Proposal#3: TA grouping is not needed except for the following groupings:
· All UL CCs in 1 group (i.e. like Rel-10 with common TA)

· 1 UL CC per group (i.e. each UL CC needs to perform their own RACH for Time Alignment)
4. Conclusion

It is requested that RAN 2 considers the proposals in this contribution:
Proposal#1: RACH is also used by UE to acquire UL timing on the SCell.

Proposal#2: The timing alignment offset in the RAR sent in the DL SCell is applied to the UL transmission of the SIB-2 linked UL SCell.

Proposal#3: TA grouping is not needed except for the following groupings:

· All UL CCs in 1 group (i.e. like Rel-10 with common TA)

· 1 UL CC per group (i.e. each UL CC needs to perform their own RACH for Time Alignment)
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